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Reply to Office action of August 12, 2003 

REMARKS 

The Examiner has requested information to explain how certain formula listed in the 
patent were derived. Specifically, the Examiner requests that the Applicants identify any 
known publications that describe the business value creation, evaluation and calculations 
disclosed in the pending application on pages 12-16 and 29-30 of the pending application. 

Equations on pages 12-16 

Applicants derived the equations contained on pages 12-16 and 29-30 beginning with a 
conventional discounted present value calculation. Particularly, the conventional formula for 
computing the present value of $1 due in n periods when the interest rate per period is i is given 
by the following equation: 

1 

The above formula is a conventional formula given in financial texts, such as the following: 
Financial Compound Interest and Annuity Tables, Fifth Edition, Gushee, Charles, Financial 
Publishing Company, Boston, 1971 . (See page 3, which is attached hereto as Exhibit A). 

In the formula appearing on page 12 of the pending application, Applicants replaced the 
standard present value symbol at the left-hand side of the equation: 

n 

V 

with the symbol ("InPV") to represent the projected after-tax cash inflows (Applicants later use 
the symbol "OutPV" on page 15 to represent the projected after-tax cash outflows — but the 
mathematical approach is identical). In the formula appearing on p. 13 of patent application, 
Applicants also replaced the interest rate (i) in the above formula with symbol ra_atr referring to 
the risk-adjusted after-tax interest rate (as explained in the application). The "conventional 
present value formula" given above is for computing the present value of $1 n periods hence — 
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of course, it follows that if what is due n periods hence is $2, then the present value is twice as 
muc h — in general, one multiplies the present value factor by the amount of the future cash 
flow. If that cash flow is CashlNj (representing the projected after-tax cash inflow in year i) then 
one multiplies the factor, as we have, by CashINi, as shown in the present value equation on page 
12. These calculations may be repeated for each future year. Thus, for cash flows at the end of 
year 1 the standard formula 



0+0 n 

becomes 

(1+0 



while for cash flows at the end of year 2, the standard formula 
becomes 

2_ 1 

V " 2 

(1 + 0 2 

Applicants expressed this repeated calculation for each successive year by using a summation 
formula 

( i Y 

InPV = T"CashIN i x 

1 U + ra atr) 



indicating that the product for year i 
CashIN i x( 1 J-^) 
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is to be summed over years 1 to n coupled with a probability factor to get an "expectation value", 
i.e., outcome amount X probability of that outcome occurring. In the summation referred to 
above, the probability factor is added, so that the complete equation becomes: 



InPV = Y! CashIN i x 



( 1 > 
J + ra atr) 



x InProb 



where InProb is, as stated in the pending application, is the probability (as assessed by the user or 
by management of the business enterprise) of the inflows occurring. 

Having provided formulae for inflows (InPV) and outflows (OutPV), using arithmetic, 
the net present value (NetPV) is equal to InPV - OutPV (the present value of inflows less the 
present value of outflows), as shown on page 14. 

Finally, the last equation on page 14, TotNetPV = NetPV + RealOptVal, provides a 
TotNetPV value that is equal to the net present value (of inflows less outflows) increased by the 
"real options value (if any) included in any of the enterprise's strategies." The formula for 
computing the RealOptVal term, as stated in the patent application, "may be determined 
conventionally by reference to the Black-Scholes equation." The Black-Scholes equation (which 
Black and Scholes published in 1973) is well-known to those skilled in the art, and is provided in 
standard financial texts, such as Black-Scholes and Beyond: Option Pricing Models, Chriss, 
Neil A, McGraw Hill, New York, 1997 (see p. 152, which is attached hereto as Exhibit B). 

Equations on pages 29-30 

The first equation on page 29 is a variation of the present value formulae set forth above. 
The second equation on page 30 is a definition of "outcome variance" in a unique context, as 
explained in the pending application. Particularly, the variance compares a Scenario A case (A) 
to a base case (be), each running from starting time ti to ending time t2. 
The outcome variance (OutcomeVar A >b c ) is defined as the excess of: 

the total net present value for projected Scenario A at time t2 
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TotNetPV A 

over the present value of the base case at time t\ 

TotNetPV b 

DC 

grown at a risk-adjusted after-tax rate of interest (ra_atr) from time t\ to time t2 — i.e., 
multiplied by the factor: 

(\ + ra_atrf-* ) 

to yield: 

OutcomeVar A>bc = TotNetPV A -TotNetPV bc x (l + ra_atrf~ td 

The final equation on page 30 is the following: 

OutcomeComp B>A = TotNetPV B -TotNetPV A 

This involves the definition of another type of outcome comparison — here called: 

OutcomeComp B>A 

Instead of measuring an "outcome variance" comparing one Scenario at time t2 compared to a 
base case grown (from time tj to time t 2 ) at an assumed desired risk-adjusted after-tax interest 
rate (as in the first equation on page 30), one compares two "total net present values" at the same 
time. 

To the extent that Scenario A is projected to be more valuable than Scenario B, the 
former's TotNetPV will exceed the latter's TotNetPV — and thus the outcome comparison is 
defined to be: 
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TotNetPV B -TotNetPV A 



Early action on the present application is respectfully requested. In the event that matters 
remain to be resolved or if the Examiner has any questions, the Examiner is invited to contact 
Applicants 5 attorney at the following address or telephone number: 

David Alberti 

c/o Patent Department 

GRAY CARY WARE & FREIDENRICH LLP 

2000 University Avenue 

East Palo Alto, CA 94303-2248 

Telephone: (650) 833-2052 

Respectfully submitted, 

GRAY CARY WARE & FREIDENRICH 



Dated: 




Reg. No. 43,465 
Attorneys for Applicant s) 
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152 CHAPTER 4 



by the delta of the option. The conclusion to all of this is: 

The theoretical value of a vanilla European call option is completely deter- 
mined by its delta, the risk-free rate of interest and the time to expiration. 

Summary 

Let's review the main points covered so far. First of all, we have shown 
that the Black-Scholes formula gives rise to a hedging strategy for the short . 
position of a vanilla European call. To show that the value of the hedging 
portfolio is equal to that of the option at every time, we need to: 1) know 
the delta of the option at every time, and 2) use the delta to determine the 
correct value of B t at every time t. There is only one thing left to do: give 
formulas for A, and 

4.8 THE B1ACK-SCHOLES FORMULAS FOR A< AND B t 

Now that we understand the general idea of the Black-Scholes formula, 
let's actually see what it is. All we have to do is to give the formulas for A, 
and B t . 

The formulas are given in terms of the cumulative normal distribution 
function, discussed in Chapter 2. They are: 

<rjT-t 

o i log(W + (r-g)(r-Q 

B t = N(d 2 )K, d 2 = , — (4.8.2) 

a tJT — t 

where 





— price of stock per share at time t 


K 


= strike price 


r 


= risk-free rate of interest 


a 


= volatility of stock under geometric Brownian motion 




model 


T-t 


= time until expiration 




= cumulative normal distribution function 



Combining this with equation (4.6.1), we present the Black-Scholes for- 
mula for vanilla European call options on a non-dividend-paying stock: . ? 

C, = N(di) - S t - e-*V-*K N{dt\ (4.83) 



